The effects of hypoosmotic infusion on the composition of renal tissue of the Australian brush-tailed possum Trichosurus vulpecula.
Although the occurrence of organic osmolytes in the inner medulla of the marsupial kidney has been recently reported [Comp. Biochem. Physiol. (2002) 132B 635-644], changes in these substances, in response to water loading in vivo, has not been studied. Adult Trichosurus vulpecula, the Australian brush-tailed possum, were subjected to water deprivation for 48 h. Following anaesthesia and unilateral nephrectomy, the animals were perfused with hypo-osmotic saline (80 mmol l(-1); 1.5 ml min(-1)) for 60 min. This resulted in a rapid increase in urine volume and a corresponding fall in urine osmolality. At the end of the infusion the animals were killed and the second kidney removed. Analysis of the renal tissue revealed that water content of cortical, outer and inner medullary regions of the kidney increased slightly following infusion, while sodium, and chloride contents of all three regions fell. Potassium contents, on the other hand, were barely changed. Of the organic osmolytes determined, very significant decreases in the inner medulla, following infusion, were found for sorbitol (from 397+/-79 to 266+/-49 mmol kg(-1) protein), inositol (247+/-23 to 190+/-25 mmol kg(-1) protein), and betaine (464+/-70 to 356+/-21 mmol kg(-1) protein), while only inositol was significantly decreased in the outer medulla (197+/-22 to 150+/-16 mmol kg(-1) protein). Glycerophosphorylcholine levels were low throughout the kidney and were not significantly affected by the infusion. It was concluded that inositol and sorbitol play a significant role as compatible organic osmolytes in the possum kidney, while betaine functions as the principal counteracting osmolyte. Amino acid levels in the cortex and outer medulla showed no overall change in amount following infusion, although there were highly significant changes in individual amino acids. In the inner medulla there was a highly significant reduction in total amino acids with infusion, largely due to a fall in amounts of taurine (104+/-4 to 75+/-17 mmol kg(-1) protein), and glycine (97+/-15 to 71+/-18 mmol kg(-1) protein). A fall in free amino acid levels in the inner medulla appears to significantly contribute to the process of intracellular osmotic adjustment during an induced diuresis.